Many chemicals are used for pest control and for growth regulation in tobacco production. Some of these chemicals are applied to the soil and some directly to the tobacco plant. Certain chemicals may leave high levels of residue on cured tobacco leaf, and some residues have been found in the mainstream of cigareue smoke. Various studies have been conducted to examine the n<~.ture of pesticide residue in relation to the plant and environmental conditions, as well as the levels of pesticides on tobacco and in tobacco smoke, including their pyrolytic products (1) . All these studies, however, were made with pesticide-treated or contaminated tobacco. Recent concern about the tobacco smoking and health problem makes it necessary to compare pesticide-treated and pesticide-free tobaccos in respect of leaf composition, smoke constitution, and biological activity. The inherent problem of this project is obvious: it is difficult to produce sufficient quantities of tobacco that is free of pesticide residues, since in every area of the earth where tobacco is normally produced it is already contaminated to some degree, in soil, air, or water. Through much searching and consultation, it was generally agreed that the experimental plot for pesticide-free tobacco production should meet three basic qualifications: [a] No crops grown or no chemicals applied to the field for at least 10 years, [b) Constant free alr movement, with air current coming from clean open space, preferably from the ocean, and [ c] Sufficient rainfall for water supply during the growth period so that irrigation would not be necessary. In addition, there should be experienced personnel for tobacco growing and facilities for flue-curing. A location was selected at Heatherdale, Prince Edward Island, Canada, to study the effects of pesticides vs. pesticide-free tobacco on leaf composition, smoke components and biological activities of the smoke. This report deals with tobacco growing and leaf analysis.
MATERIALS AND METIIODS 1. Soil: An area of 1.62 ha was used for the study, where constant northeasterly air movement from the open ocean was available. Approximately 0.91 ha was used to grow pesticide-treated (T) tobacco, and 0.71 ha for "pesticidefree" or untreated (UT) tobacco. These two plots were separated by a shelter belt of spruce forest that prevented possible cross contamination. The soil type in both fields was a fine sandy loam. DOI: 10.2478 DOI: 10. /cttr-2013 Table1.
Soli fertility and pesticide residue analyses for pesticide-treated (T) and untreated (UT) plots. Plot T was used to grow strawberries in 1970, but had not produced tobacco before 1974. It had reverted to the natural grass species. Plot UT had not been broken for many years and had a thick sod of quack grass, bluegrass, and bent grass species in 1973. Both plots were plowed in the fall of 1973; soil samples were analyzed and the results are shown in Table 1 . The small amount of pesticide residue found in the UT plot was expected and the levels were considered to be insignificant. The aldrin and dieldrin carry-overs in Plot T were probably from chemicals applied to the strawberry crop. Chemical uptake seems to be within expected limits considering the amounts applied to Plot T.
2. Crop Production: Nicotiana tabacum cv. Virginia 115 was used for the study, and seedlings were produced in an unheated polyethylene greenhouse in 1974. Seed was planted April2, 1974, on a medium of peat moss. Greenhouse beds received 2(N)-16(P)-6(K) fertilizer at a rate of 0.54 kglm 2 • No other treatments were applied. Seedlings grew slowly because of abnormally cool weather in April and May but were healthy. Plants for both the T and UT plots were transplanted on June 18. Plants were transplanted mechanically in rows 117 cm apart, the plants spaced 56 cm apart (15 300 plants/ha). Fertilizer was applied at 1233 kg/ha of 2(N)-18(P)-8(K) in two bands 7.6 cm from the seedlings just before transplanting. Both the T and UT areas had been cultivated in May, 1974 ; because of the heavy infestation of quack grass, a third cultivation was considered necessary in early June. The third cultivation held the quack grass under reasonable control for the growing season. The crop was cultivated four times and hand-hoed once. The final cultivation was the formation of a broad hill to control any remaining quack grass. Tobaccos in the T and UT plots were topped at 15 to 16 leaves on August 19 and the UT plants were hand-suckered on September 5. In accord with the purpose of the study, most pesticides used for tobacco production were applied to the T plot. In addition, DOT was applied although it is no longer used in tobacco production. The description of chemicals, rates, and dates of application are shown in Table 2 . The tobacco on both plots developed normally but had slightly too much nitrogen for early maturity. This was especially evident in the T plot. Tobacco in the UT plot ripened well, and the bottom leaves cured well. Because of the necessity of separate curing facilities, both lots of tobacco were left until8 to 9 bottom leaves were ready to harvest. These leaves were harvested and cured separately, making two full runs in a three-bay, bulk-curing barn.
Curing results were better with the UT tobacco than with the T material. The comparatively poor curing ofT tobacco was probably due to a combination of excess nitrogen and the fact that the UT plot was well sheltered and able to retain more heat. Although the bottom 8 to 9 • wettable powder.
•• active Ingredient. leaves of each lot were harvested at the same time, care was taken to label racks of each priming so that stalk positions were kept separated. The bottom leaves were harvested on September 10. Six to seven leaves remained in stalk positions usually considered to be the 4th and 5th priming. Frost occurred on September 25 and affected the remaining tobacco. Damage was not obvious on the morning of September 26, but clearly visible within 2 days. The remaining leaves were harvested because of the requirements of the project. Curing was difficult because of the lack of moisture in the frozen leaf, but no serious leaf breakdown occurred.
Enflironmental Conditions:
The average monthly temperature and precipitation during the tobacco growing period, together with long-term averages, are listed in Table 3 . Although there were no drastic changes in comparison with long-term averages, the comparatively lower temperature and higher moisture in September of 1974, together with an early frost, might have had some effects on the leaf quality of the last priming of both T and UT tobaccos.
Leaf Analysis:
A total of 2250 kg of experimental tobacco was produced. Mter stemming, a net weight of 703 kg lamina from the treated (T) plot and 854 kg from the untreated (UT) plot were obtained. Each sample was thoroughly mixed for cigarette manufacture, and a representative subsample from each was withdrawn for leaf analysis. Leaf analysis was conducted through collaboration of 16 research laboratories involving 5 countries.
(One composite result involved seven collaborators.) Each laboratory used its own analytical method, continuously employed for its specific need, and selected the variables for analysis in which it was interested. There was no attempt to assign one unified method, nor to dictate the variables to be analyzed for by all collaborators. Since the main objective of the study was to compare treated and untreated samples, results so obtained from these collaborators were adequate and generally agreeable. Methods of analysis for each variable from each of the 16 collaborators are therefore too involved to be described in this report. 
RESULTS AND DISCUSSION
Analyses of leaf components were conducted by different collaborators. The data are shown in Table 4 . Some of the variables were determined by only one laboratory, others involved 8 or 9 laboratories. Each laboratory may have made several determinations on a single variable. The reported data are averages of all collaborators. Thirty-five variables were examined. Pesticide-treated samples appeared to have a higher sand, ash, and malic and ciuic acid content than unueated ones, but the untreated samples had higher total and reducing sugars, and starch and cellulose contents than treated ones. The total as well as individual nitrogenous fractions did not differ widely between the two treatments; in fact, the nicotine levels were almost identical. Levels of 28 pesticides were determined (Table 5) . It is quite evident that in treated tobacco, considerable amounts of DDTisomers and maleic hydrazide (MH) were present. Other pesticides showed little or no detectable residue, which indicated no apparent differences between treated and untreated tobaccos. These two tobacco samples were made into experimental cigarettes for smoke analysis and for biological assay. Detailed information on this will be presented in Part 11 of this study.
·SUMMARY
A special study was conducted with the aim of evaluating the effects of pesticide treatment on tobacco in comparison with tobacco not treated with any pesticide. For the purpose of growing these tobaccos, experimental plots were selected on Prince Edward Island, Canada, where contamination of air, soil and water was at a minimum. The tobacco leaf was analyzed for 35 components and 28 pesticide residues. These samples are to be used for smoke analysis and bioassay. The results will be reported in a later publication. Endrin [1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-exo-1,4-exo-5,8-d 
